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1] 

^ *r 9X^r ^^1^1^ #^Jl^E}ol ^(oligopeptide)^ ^ ^ 

^ *r OmpF -^-^>1- iW^, £ 2^ ^£1- 7} 

*l^r, p 0mpF6. 
I^tfl^s-] ^tg- 3 

[iL3*fl-§-] 
3] 

( i ) *Kl-ft-^h OmpF 55-S- E 1 ^ OmpF -fr*i*l-S- ^L^-JL, £ 2 

^ -R-#*> *15M- M^Ei p0m P F6^ ^fl^Rr OmpF ^*}o} O^^cHl # 

«^ £*flJL^ °m ^ ^^^S- ^^^1 ?l^r #^JL^Efc] = (oligopeptide) ^ 

(ii) ^71 ^flS^- ^-^^Eil- OmpF $-&x}7} ^£ ^^^11 lESJ^M ^ 
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^^-g- 3L#*Hr, P 0mpF61- -^3 ^-«l^A> y J-^. 
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[3^] CHEi^AI &&=P- 31 392-3 Omm 102-411 

[^=11 KR 

Pl^iaSl ^g^^SI ^SX^S(KCTC) 

[4=^Sim] KCTC 1026BP 

I^fifttXH 2001.06.01 

[AH^JH^l 18 

ii^g xii42^°i chi °\mo\ ^oi s^iima. 

□ BI2! OlSlg (21) 

[21 MSI 20 £ 29,000 S! 

[}^#SIS] 13 S 13,000 SI 

0 2 OS! 

[£AH!^S] 8 m 365,000 SI 

407,000 SI 

[ifS^ ^^S] 203,500 SI 

[§«AHW] l.fiSf/H SAilAH(£3)_1S 2. DI3JS3I ^iS AH_1S[SI , 

« = ] 
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nfl^°lH OmpF iS^SRr -fr3i*>« Ifsfe ^^E], 

€ ^D-fr^*}, OmpF g OmpF -fr^l- i^W. & ^<H] ^*>^, 

OmpF HS£E^# ^l-§-t!: -f-^H >fl5.7> ^tfSWM OmpF -g-^ 

^ ^Hfe «<H].2.3. ^aJH 41 
£ 2 

OmpF, ^tij^AV 



35-3 



1020010048881 



Method for Extracellular Production of Target Proteins Employing OmpF in E. 
col i } 



<i> £ l^r *flS^- ^^jBl pTrcEBGl- M-Ej-iflfe -fr^l*} 

<2> £ 2fe ^flS^- ^^b] P 0mpF6* M-i^tt -fr^r 

<3> £ 3-^ ^2:^- ^^t] pSKOmpFKm-i- M-^ifl^ -fr*!*} 

<4> £ 4^ ^2:^- ^^Ei P ED0mpF3# M-E^-i^^ $-?A*\ 

<5> £ 5^r *fl^- ^r^^Ei p Trc0mpF41- T-hMfe- -fr^*} *]SL°]t±. 

<6> 5. 6£r ^^jEi P 0mpF6pE^ ^ -fi-#*r ^l^l^r. 



<?> €■ cfl#$ ^li^m F(QnpF)« °l-g-*H ^3 tfl# 
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OmpF ^^^-1: iS^sHr -ft-#*>» 3L^*Kr ^7] ^^EH 

7ll*Rr ^Jl^l 2} ft ^(proteolysis)* e-g-^JLS « 0 V ^1* ^ SU, 

o. ^w}^- ^ (folding)^: -fr-SL^ 

(inclusion body)^ « 0 >*1^- ^ & , N- 1 ^^ 

J^i^l alM^M nfl^-ofl ^iifl ^XJ-a] ^- 7 }5rl§>7ll ^S]^ N"^^ 0)]^^^ 
(methionine, Met) #71* 91*} ^ ^r^^Hl €^fl*Hr ^tr <>r D l 

SEtb, tfl^Aj-o] ^TgoflA^ 1" ^, sHH'tHl *r€- ^li^l ^#°1 « 

3H*1 tfl^olH Hfloj:ono. S ^Hls>^ ^J]^ 7^ &7l nfl^-ofl, ^ c]-«fl^ 
^1 ^^£17} ^ ^^Wb 5M. 

*J£] ^-til^AVoi) ^}a} tfo^ o^^o] A]*g£H ^l^M ^l^sl 

^ ^ ^*fl, ^-^jM*! (signal peptide)^- ^ -fi-€*}^ ^ 

^tr (Toksoy) ^ (maltose 

binding protein, MBP)^ ^^1^1^^^- -g-tM?H Taql ^r^^^r ^15.^1 
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^t}^JL, S-(Lo) Bacillus subtilis)*\}*\ -fj-Efl*}- afl^-l,4-<?fl£#^- 

^M-^l(p-l,4-endoglucanase)lr ^#-3-^ m^*}- ^32)-, ^-wl^o] <yoJ 

1-1-31 &^gr sJ-^^^A^ , i47}s}e)(Nagahari) ^ QmpF ^-w1^1Jl^<1 
^ N-^ 87fl ^1^34^ -g.^.^ oi-g-s}^ yflBf-oai-^* A-flisq -g-al^l 
sl-^Jl, o) D > S£ (Yamamoto) ^ ^Hl^^r ^ OmpF -g-t>l^!J:^ t^o} -g-^« c >^ 
^-S-^V^ ^l^^r^r^H^^Charvey murine sarcoma virusHMi -n-sfltr 
P 21 ^-yl^AVo. Als^o.q-, ^1^a>s]^ o>ji ^l^^iflofl 

^^1 ^Bfl^ ^sq&rfji ^.Jisl-5|cf(^-2i: Toksoy E. et al., Biotechnology 
Techniques, 13:803-808, 1999; Lo A. C. et al . , Appl . Environ. Microbiol., 
54:2287-2292, 1988; Nagahari et al . , EMBO J., 4:3589-3592, 1985; Yamamoto et 
al., Appl. Microbiol. Biotechnol., 35:615-621, 1991). , rfl^-^H ^ 

^(Baneyx) OmpA-TEM- p-^^HH^ -g-ig- ^^S] ^-til^Aj-ofl rfl^^ ^ 

^?49l TolAIII t3 o v ^* ^-§-^^31, S«l^(Robbens) ^ <5l^ 

^-2( inter leukin-2, IL-2)^ &o] kil $-#x}o) *>-§-*r 

ti>c-ll5^(van der Wal) ^Bt-^eHH^ 4^ ^-til^^l 

^ xl^cj^^oi «i-Eflel^.Ai a-w] ^«fl^(bacteriocin release protein, BRP)-|- °1 
-g-^" t Ji^^Jl, o>e)^E]£^(Aristidou) -f-^r BRP# °1 -§-*!: 

^>^^r(^-S: Baneyx F. and Eugene W. M. , Protein Expr. Pur if., 14:13-22, 
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1998; Robbens J. et al . , Protein Expr. Purif., 6:481-486, 1995; van der Wal 
F. J. et al., Appl. Environ. Microbiol., 64:392-398, 1998; Aristidou A. A. et 
al., Biotechnol. Lett., 15:331-336, 1993). JW, M]S.^o] rfl^-g-^- o] 

^171^-0.3.^ ^^lX^ ^S.^°.3.t& 43.7} ol^ Moln S( 

A(iifl«H> *^>^ «>S. AflS. Wfl<S<2no_5. 51 7l nfl^-ofl 

Afli^l ^alAj^o] 7>^§>r4^ ol^-tb ^MKKujau) ^ L-^ tfl# 

5^1 RV308 ^» a>-8-*t<^ (mini antibody, miniAb)* £-«14i4r 

*f^-g~8: a.^L*>Sii=f(^-3:: Kujau M. J. et al . , Appl. Microbiol. Biotechnol., 
49:51-58, 1998). 

°1 7fl^Sl^ ^oj^-, o>3] £ <^^7M S^^o] gfl^sH ojcf. tfls. 

afl^l *7Hr*M=Hr rfl^£]^r4. ^4^71 c^e^H 

*>7)£ *>^o.i4 f sq^-^ofl tfltr ^*tj1, ^#^7l(lif e cycle)7> ^-o> 
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<12> o}ofl, cfl^oll^l Jl^t^AS 4^ ^-til^Xj- 

°\ F(OmpF)^ -B-^># i^Kr ^ ^ « tflM<HH 

S. wfl<£^ -8-^ cf^^^«-Ei OmpF» *\)7]f;}JL 7-1)2^- Q^^-Bc ^ Tfl 

<n> 7j^-, l-^^l ^ OmpF^ -B-^i^ -B-^>1- if" 

<14> ^71 ^^5. ^l^Rr 
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^ ^-^«fl E ^ <^iz]^^ x^-fr^*}, OmpF HiLSLEi g OmpF -fr^*} 

(oligopeptide) ^ ^3 4r€*}» lE^l^H, s.^ Afli^S. 

£-wl^*Kr ^ig- ^tf)E]# *}-*i|*Rr ^71 ^3Me)# OmpF -fr 

* wfl^H, afl^^^-s. ^-e] OmpF-g-^^^^- ^*Hr *3 ; ^71 

nfl, ^-«AJl4iS.^ ^Ei XaCFactor Xa), <M5.7lM-*fl(Asp-Asp-Asp-Asp- 

Lys), 7fltHM-^l(His-Tyr Tyr-His), IgA =SEfl«Wl (Pro/Ser-Arg/Thr-Pro-Pro- 

Thr/Ser /A la-Pro), 91*]} 91, H*^, H^^l, fl-S, £^ #^^1- a> 

-8-* ^ Sa^M-, Xa» ^r-§-^ 0 l wfBJ-ai^ji, ^ ^^^S^ ^eWJEI, 

1L±, ^ OmpFsq- -g-^- 7>^tr 5L€- >M-§-^ <r ^4, *W-<ai- 

7l<Wsc/7er/c/z/a) # H~ #2.^ {Salmonella) # ^>-§-^°l 
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£ ^^>*^r ^3 >«4M| s^l ol-g-E^^ 67 fl5l tfl^-g-^s. 

(BL2KDE3), HB101, JM101, MC4100, XLl-Blue, W3110)^g- *fl , <>1^-Ei AflJE 

<qnj- c^-tifl^ o. SDS-PAGE m &7)°$i§-SL3. 67>^1 tfl#^ 

#^1 BL2KDE3HH OmpF ^^©l ^*>^^. 1^*} 

#o| OmpF ^Al^efl^- ^*fl 7fl P 0mpF6^r tfl^ 

OmpF -R-^V, OmpF HSSEl ^ •M^ifl *^ -fr Xth^r. °H , 0m pF 

^ 5i£E]b cfl#-g- BL2KDE3) <*^*flS^-Bl PCR n^rSS 
4. #71 TflS^- ^^B] p0mpF6S ^^#*€ tfl^-g- BL101# tfl^ 
BL101/p0mpF6(£scfter/cA/a co// BL101/p0mpF6H s}- 2001\i 6^ 1^ 

^-^71^71^:01 A^^.^^p.^ -B-#^^(KCTC)<>11 7l^w]iL KCTC 1026BP5. 

°1<H , #7l p 0mpF61- °l-g-*> 0mpF--g-W«-M^ 

cDNA, OmpF ^JLS^Hr -fr#*>, OmpF , OmpF ^ll^r *\}e±- 

ojl=-^ A>o]o]l xy-oj^ ^Ei Xa ^ ^tb 47fl2l oMi^^S. ^_ 

slZL^EM:^ (oligopeptide) ^ *l^r -rr#*}-(ampici 1 1 in resistance 

gene)* *flS^ iSt^e] p0mpF6£ E-& *J-*ll ^ , °1» OmpF -fr#*r7> ^ 
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<*l€ BL2 1 ( DE3 ) ( Novagen Co., £'<a«M, ^ ^^l* af)^ 

#2fl^ 71^1 ^lS^S ^l^^Rr tfl^ 

*7>¥«M*!:, OmpF HS^t * 

*><^ ^171- OmpF -g-^- AjAVcl Aj^ji, Afla ^£7> 

#3 ^-g- 7>^1 7H7fl <&<>]*] ^« ^oltf. 
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^*H1 l : OmpF ^rf^ tfl^^ ^ 

^€ -fl-SHI ^A °l-§-^^ tfl^^o] 67 ].^ tfl^-^ ^t*}<^, Zf 
Zf<£| ^^0.3.^ nv ^^-i- ^sKa, SDS-PAGE ^ ^l^* 

<*| tilSs]-^ j^t}. 67}*1 tfl^^r rfl^ BL21(DE3)[F- hsdSB(rB~ 

mB-) gal dcm (DE3) a prophage carrying the T7 RNA polymerase gene] (Novagen 

Co., ^1^-), HB101[ F- hsdS20 (rk-, mk-) recA13 ara-14 proA2 lacYl galK2 
rpsL20(str) xyll-5 mtl-1 supE44 A-](New England Biolabs, v}^-) , JM101[supE 

thi-1 A(lac-proAB) [F'traD36 proAB lacIqZ AM15]](Stratagene Co., *]^r) , 
MC4100[^- araD139 A (argF~lac)U169 rpsL150(strr) relAl flbB5301 deoCl ptsF25 
rbsR] (Stratagene Co., XL1-Blue[ SupE44 hsdR17 recAl endAl gyrA96 thi 

relAl lac F(proAB+ laclq lacZM15 TnlO(tetr) ] (Stratagene Co., v]^r) ^ 
W3110[derived from K-12, X- , F-, prototrophic] (KCTC 2223)°.^ AA%: 250mL 
#SriH°fl>H tifl°^>5S^, tifl°^£^ 37°C, Af-g-tb H fl*l^ 50mL LB «fl*l(H^ 
lOg/L, yeast extract 5g/L, NaCl 5g/L)l- ^>-§-*>^cf. 

AA^ ^ ^« SJ*MI nf^-, A tfl^o] ^li ^]^^^# 

A-& ^^A- wfl^^ 3mL# 4°C^H 3500 x gS. 5^9} 

-g-E^H ^SKu, lmL Na 2 HP0 4 (pH 7.2) s^-g-^iLS. tr^ -f^l 

rfA] 4°C<HH 3500 x gS 5^- ^ Na 2 HP0 4 (pH 7.2) 
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0.5mL<>fl m^V^^. 2:-§-3f ^Bl(sonication)^H ^ v 

6« 4^2] £H sVifl^>Jl ( 10,000 x gS 2^^V ^4J^"^*H 4i 

sHSCdebrisH ^71^ 4 v #^-8: ^H^on}, ^l* ^<i^ 10000 x gS. 30^ 
^^^els>jl ( 0.5mL 0.5%(w/v) A>s^( sar cosyl)/10M N a2 HP0 4 (pH 7.2) €^-§- 

oflofl ^ej-^H 41 D 4 ^3 ^^4. 

^7] 37°C°1H 30^<£ ^H^ji, 4°C<HH 

10,000 x gS. 30£-^<£ Ir-g-^* ^*>JL, lOmM N a2 HP0 4 (pH 7.2) Q 

^-g-^AS. cf^-, 50/^ PBSC0.274M NaCl , 0.041M NazTO , 0.047M KH 2 P0 4 , 

0.005M KC1, pH 7.4) -§-<*H *HS. ^ ^^mt ^^VSl^C^ 

Puenete, J.L. a/., Gene, 156:1-9, 1995). M}SL ^ ^ 

^ -gr^l^- 64/^1- SDS-PAGE ^ ^7l<^^ ^-4, tfl^ BL2KDE3HH 
OmpF ^ $X9X^. 

^^Hl 2 : -fr^T^V 

^-Efls]^.s|-o].^ 5fl = ^.5lis.( r ecl operon, exo-beta-gam)# ^1~§-^H , 
BL21(DE3)£] ompF ^#*>«- ^7l*>^cf: ^, MH^o.^}^ e^iL^m* ^tg c_ 
3. *}JL, Hej-oH l: 5 , -CGCGCCATGGATATTAATACTGAAACTGAGATCAAGC-3'(^ < l«i^ 1) 
^ S-^o]^ 2: 5'-CG(^ATCCTCATC(XCATTGCTCCCCAAATAC-3'(^i < i«i^ 2)1- ^^-^><^, 
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PCR »o v ^* ^f-S-, o} 7 }^ ^71^^-^ (agarose gel 

electrophoresis)-^ ej= 2kb 37l^ DNA ^-e^Ka, ^Jl^ Nco I*r 

P Trc99A(Pharmacia Biotech Co., *)ltrSi Mrol^ feajHI^-S. ^^>JL, # 

71 PCR <£%*\^x\ **z\m cf^-, tfl^-$ XLl-Blueofl £ o g*}<^ 

^^SH^th o^, -g-^-I- <§^^^(ampicillin ( 5(WD 

°) |7l-€ LB ^«1)*HH ^dtgk^l, ^l^f^ pTrcEBGw 
^nfC^s: s. l) . £ 7fls^- *«*|B1 pTrcEBG^ xl^t*. °H , 

BL21(DE3)^# £MH pTrcEBGS. ^^^^>^^, 5" 

500mL LB wfl*HH ^lSL^S. O.D.eoo 0.3 wfl°<J*r ImM IPTG# «fl*H $ 

7>*M pTrcEBG°fl #5.^=1 exo-beta-gam ^r^r^l -R-£s>^cf. 

l^m 34 >H]5L« «4J3-2J*H 3^r^., 3*> ^fHr 250mL^l ^^tf. 
M)S.* 10%(v/v) 10mL<=»l) t^g-, tj-A] **r°3 4 

tr^, tfl^ BL21(DE3)^^-£i 7^ DNA» ^>Jl, ^<>M 

3: S'-CGGMTTCTGGATTATACCGACGCAG-S'C^^ajS 3)4 4: 5'- 

GCGGATCCTTAGAACTGGTAAACGATAC-3 ' ( ^ ^ «i ^ 4)1- °l-§-*H PCR^§- ^^tr ^4, 

2160bp^ PCR *i^-§- ^r^-s-V^^f. °1* £coRl4 #2/»HI^^ pBluescript 
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SK(-)(Stratagene Cloning Systems, #S^*>Zl, cfl^ XL1-Blue«^l 

^^^«r^m^, 7^^- p 0mpF6» ^^cf(%V S: £ 

2). S. 2^ 7fl2:^- ^tfjB] p 0mpF6# ^B|-u|]^ ^£o]c]-. 
pACYC177(New England Biolabs, °1^)* ^ 5: 5-- 

CGCTGCAGTTAGAAAAACTCATCGAGCATC-3 ' ( ^ <1 *]Ji 5)^ ^eH 13 ! 6: 5'- 
GCCTGCAGGCCACGTTGTGTCCTCAAA-3 ' <i 6)# °l-g-*]-<*| PCR-S- ^^*b 4^-, 

940bp^ PCR ^^g- ^*>5$^-. °1* ^fl^-S P 0mpF6<Hl £ 0 Ja]^zL ( 

tfl^ XLl-Blue^l SSJ^l^'H 7>M-*>°14! ^^-B-^> 

1- 5£f-*Rr 7fl 2^- pSKOmpFKm* ^^cK^S: £ 3). £ 3^r ^ 

i$ wv^tfiB] pSKOmpFKm-i- M-Efvfl^ *lS>|i=k £ 3<^*\ , 7 fls^- * 

pSKOmpFKm^r tfl^ BL2KDE3HH -frefl^: oa/jaF -fr^*} ^ n = 3.5.3 X| 
<*j* &uL, ^q-^olA] 7i%V -ft-€*Rr o/z/pF -H-^^ 5' MSB] A> 

°H1 *flS^ ^^Jb] pSKOmpFKnHH cwjnF -8-31*}^ 

^ ^71 7fl pSK0mpFKm# Tj}JL, = eH*l 3^ 4« 

°l-8-*M PCR# 7>i4^ 0 l^l ^ ^-#*>7> ^*HI oro/^-B-^ 

7.} ^ zl *1<*# pgr ^3g-g- ^^-*>^cf. oj^- ^71 pTrcEBGS. 

tfl^-g- BL21(DE3)^<^1 5<^H, S^SM^-S.^. 

^si^^sf 7>m-^°i^i°i lb ^^hh -at^-s^. -at^ *n 

S^- ^S^-Ei 7fl2^- P TrcEBG# *\]7]f>}7} % V ^M1 
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LB ^«fl*H *<HM ^^^^ol $7}& LB »fl^H>H 

*}*] **Rr 3^0.3. ^S^t*. =L*d t^g-, t])^. DNA» £3 

PCR ^r, ^-^tb Tfl^r DNA» ^JlsL *fJl, H^oj^ 3 

34 = 5*0]^ g: 5 1 -GATCGGAATTGATTTGAGTTTCC-3 1 ( ^| ^ 2. 8)* PCR* ^ 

*$f*5L, <£°]?± g ^o]u] 7: 5.- 

CCACAGCAACGGTGTCGTCTG-3 ' ( ^-1 <1 ^ 2. 7) ^ E^H 9: 5'- 
ATCTTTATCTTTGTAGCACTTTCAC-3 ' ( <1 «]Jl 9)« ^l-§-*>^ PCR* ^SKz, 

^ A ^4t ^W^M^l -n-^i^>7> tfl^S" BL21(DE3)^ ompF 

^*H1 3H!*V:n, $.7} "tfl^-g- BLior°i 

oo> 3 : ompF^QA 'ir^Ul^oj 7fl^r 

<31 > ^Ajofl 2^ 7fl2:^- tfl^-g- BL10HM OmpF $]f>\c$ 

tfjEi* ^|ah*>7l ^*H, BL21(DE3)^ Tfl^ DNA* ^°-3. *>ZL, ^e}o}^ 

4<4 Hej-o]^ 10: 5 ' -GCGAATTCATATGATGAAGCGCAATATTCTG-3 ' H 10)* ^>-g-*> 
<^ PCR ^^5>J1, ^^-*V ^-fr *H^Jl4i NdelA Banhtt^S. *J#«H ^ 
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pET21c(Novagen, H^SH #3.^ n^-, tfl^ XL1-Blue°fl JE^V 

^ ^S^- ^^^El P ED0mpF31- ^^^(^S: £ 4). £ 4^ ^flStJ- I^^E] 
pED0mpF3^ *l£.<>lth 
<33> Trc HS£Elt °l-g-^r ompF 

A^\A tfl^H? BL21(DE3)^ Tfl^- DNA^- ^£.5. k}JL, = eH^ h 

sH^l n: 5 ' -GCGAATTCCATGGTGAAGCGCAATATTCTGGCAG-3 ' ( ^ <1 «1JL *}-§-*}^ 
PCR ^Sfcn, ^ltbiL^i Mfel^ 

El P Trc99A^l 5E«g*H XLl-Blue«H| 

Ei P Trc0mpF4# ^^^(^S: £ 5). £ 5^r *flS^- ^^E] p Trc0mpF4^ -fr 

<34> Afl OmpF ^Hl^l H.3.5LE1* o]^-^>7l ^tb ^E]^i^ ^a"H 2«fl *\ 

*H4tt p0mpF6-& ol-g-^VSa^. 
<35> *\]7}x] ASl^ ^^^El(pED0mpF3, pTrc0mpF4, P 0mpF6)» 2<H]^ >fls 

tb BL101 ^ S^sH ^^^i^l^JL, 3M8*fl ^}^}°}^ «M 

zj-oj ^ A i^Eflofl^ OmpF ^-«fl^o] 7 p 0 V Jl^^AS -S-wls]^ AjiEfl^ ^HM^ 7 l 
$1*H, -id 1 ^ tfl#^r# ^tifl^l^l 50mL R/2 {(NH^zHPCU 

2g/L, KH 2 P0 4 6.75g/L, AlH-Mb 0.85g/L, MgS0 4 7H 2 0 0.7g/L, 5M HCL/L , FeS0 4 7H 2 0 

lOg/L, ZnS0 4 7H 2 0 2.25g/L, CuS0 4 5H 2 0 lg/L, MnS0 4 5H 2 0 0.5g/L, Naj&OylOHz 0 
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0.23g/L, CaCl 2 2H 2 0 2g/L, (NHJeMOA^ O.lg/L, iJE^ 10g/LHH 37*0^ 

<36> 7flS^ pED0mpF3^ pTrc0mpF4S. -g-^ tifl<£<^ 

O.D.6oo°l 0.7^ ImM IPTG(isopropyl-p-thiogalactoside)» ^7>s>^ ompF ^ 

BL21(DE3)^ tfl^-a- BLIOI^: ^t!: S^iLS tifl^tb 4^, °fl 1^ ^£.3. 

«fl 0 ^€ ^ 5^ ^15£ i^^^^ ^^-§>J1 °1# p0mpF6 

3. tfl^ BLIOI^H 5L-g-^°! BL21(DE3HH<2}- wl^*V 

OmpF *3^S]<H 4^*H 5£^8r ^ SiSt^, °] ^ 

♦ u>^-<L^ OmpF -g-^" ^ Al^^ofl Ornpp £S£Elt «J-«i oj 7 >^- 

<37> ojoil, ^ l^*}^- ^2:^- ^^Ei P 0mpF6S tfl^ BL101# 

"tfl^-g- BL101/p0mpF6 ( Escherichia coli BL101/p0mpF6)"e}- ^sKu, °1# 2001^ 
6€ 1^^>S. ^(M^l^tl >$t%^<&=?-% -a-^7>-g-^(KCTC)^l KCTC 
1026BPS. 71^4. 

<38> ^Alofl 4 : 0mpF-aflE}-<a#^ ^^E^ *flz]- 

<39> «il^-<a#€^ 3l7fl^ o^j^AKo^ ol# <y-j:^-^ 
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% 937fl<i) -^#^]j2.e]-o]c^ $XA(%3^-- Takahashi H. et al . , FEBS 

Lett., 135:97-102, 1981). 

oil- A]^\7] = eW*1 12: 5'- 

ACCGCCATACCTTCCCTCGATGAACTGGTAAACGATA-3 ' (t^ <H 12), H2t°H 13: 5 -- 

GGAAGGTATGGCGGTTTCATGACCAGCGAAAAAAGCCAGAC-3 ' (^1 13), S^o]*! 14: 5'- 

CGCGTTTTTAMCAG(XiTCACCAGCGGGGTCTG(X^TTTTTTCGC-3' (-*] I^JL 14), 15 
5 ' -CCCTGTTTAAAAACGCGATCATCAAAAACGCGTATAAAAAAG-3 ' ( 7^ 1 «1 s 15) ^ H^^l^ 16: 

5 ' -GCGGATCCCTATTATTCGCCTTTTTTATACGCGTTTTTG-3 ' ( A i *1 2. 16)* A A thS*>ai, 
°l-lr* PCR* ^*\<&A. 5t>, tfl^-g- BL21(DE3)^ Tfl-fe- DNA» 

S ^>J1, 102]- 121- PCR* ^^r^. ^ T^rtr PCR ^ 

* ^f-^l-JL, ^5}ol^ loaf 16* ^7}*} a} cfA] pcr* am/aF -rr^*r 

21 ^ Xa 9J^} ^ ^^«-^o] 47fl^ ^Jl^ 

-B-^^>7> *^ PCR ^* ^^r*}^. ^7) PCR *)1^Jl£: Bgll\9\ 

Xbal^-S, ^_^}JL, 7fl ^tl^ p 0mpF6^ ifr/II^ AZwI $1*H #5. 

nfi cf*, ol* tfl^ XLl-Blue^l S.«a«H zflStr p0mpF6 
PE# ^l^S^C^-S: £ 6). £ 6^ 7fl Si- p0mpF6pE2l afl^vBMS ^ 

-°r*i*r 7l£ol4. ^7l 71)2:^- ^^ej p0mpF6PE*IM ompF -fr^HI tifl 
Ef-ofll-^^l oj-Tj]^ Tyr Gly Gly Phe Met Thr Ser Glu Lys Ser Gin Thr 

Pro Leu Val Thr Leu Phe Lys Asn Ala He He Lys Asn Ala Tyr Lys Lys Gly Glu 
StopC^I^JL 17HJ1, 4r#*r ^l^r 5'- 
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TATGGCGGTTTCATGACCAGCGAAAAMGCCAGACCCCGCTGGTGACCCTGTTTAAAAACGCGATCATCAAAAACGC 
GTATAAAAAAGGCGAATAA-3 ' ( >H 1 «i 5. 18 ) <>] . 

^i7l *flS^- t^*^ p 0mpF6pEl- cfl^ BLlOl^l S^^M 

£Mfl* *HS*>JI, o]i- 7}x^v}o]X\5i\. eg ^ Biol ^7>^ LB ^wfl^HH 

^X\d\) 46\}x] M^^^m 1.8L R/2tifl*H ^^^r>jl, 37°C°1H -B-7> 

^ tifl^hSS^. ojnfl, ^g- 7 j;g6flo} s ^o. i5L tg- 700g/L, 

MgS0 4 7H 2 0 20g/L°"|51, pH7> 6. 88^^ «fl , tt7] wfl^JLS 

lOmL/min^ ^5LS -R-^sH, titf°<f<^^ 0.7g/LS ^1*>£^- 2: 

^*>i, «fl^H -g-^^(DO)^ 40%(v/v)S -FM^SL-IL ^-7) ^ ^^7} 

600nm s^HH ^^SCO.D. )# ^§>J1, 200ml*! *fl<#^# . 
tifloj:^. i 7 a1^ 30£ ^^tt ^r^-£^lS 600nm sp^HH W 

^H(0.D.)7> 150.5O1J1, Afla^a 54.1g/L°J* ^^V^^. ^lBf^-«i 

S ^al^l ^"^^71 ^?>H , ^3]- oil nfe} wfl^l- ^ 

^^>^ ^*>^L, 10^ ^71^^ ^ 
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40 kDa EL7}°\ OmpF-^M-^Q -g-^ &*H£o] Aflitifl^^j o.S ^s\JL 

^^aflo^oflcH] s^Hf- xi^l^-wfl^^ 45%°1] *fl#*Kr 4.64g/L^ -g-^^H <>1 

life 50mM Tr is-HCl (pH 7.0) £#-§-°*]# °1 -§-*>:□., -§-°l^ jSHH^lSfe- Q2-^ 
(BIO-RADCo., ol-§.^o.^ ; o^Aj-oj o]^£^ lmL/minolJl, -§-#« c >^ 

^-S^- NaCl^ 0 «*IM IMS. «l3fl3 ^.S. #7>£]^ -g-e] 

(gradient elution) °l-§-^r^4. ^ ^4, ^ 0.45MS] NaCl *5.<%*\ 

0mpF-tiflB|~^l#^ -g-^J- -g-#£H, OmpF-yM <?fl#^ -g-^ 1 ^ 89.1mg^ 

^rSl*>^4. -S-^m OmpF-wflE} <a#^ -g-^^^ *r-8-«W f-fr€ NaCl^r ^«o v 
^l^^rJl, OmpF-aflEf-^^-^ -g-^& ^^^S^-Bj OmpF ^^-§r ^^7] $\ 
*M #^*J ^rsfl jL^<y Xa# l:200(w/w) 4-§-, 

HPLCCreverse phase high performance liquid chromatography) A r-§-*rSi^- 
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cfl, HPLC Microsorb-MV Cu ^(4.6 x 250 mm, Varian, *l^)-§: 

JL, 0)^0^^ 0.1%(v/v) TFACtrifluoroacetic acid) ^r-g-^* *HJ-«H . -fMr 
^ lmL/miiHal, ^ 280 nm^l^ ^>-§-^>^4(% v S: 3. 

1). 

1] 





(ml) 


(me) 


(mg) 


(mf?) 


(%) 


(%) 




50 


515 


232 


20.3 


100 


3.9 




63 


118.8 


89.1 


7.8 


38.4 


5.9 


RP-HPLC 


12 


2.8 




2.8 


13.8 


>99 



2.8mg^] ^r^Sl&^i: £ ^ tifl^-<ffll-^^ 

^4, Tyr-Gly-Gly-Phe-Met-Thr-Ser-Glu-LysS^i aM-<ffl#^ 

141 
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4. ^2:^" UrU^E^ *i1N*-*l*h OmpF i££E] ^ OmpF 

-a-^^V* i^cf. £ ^tgofl o^}^, OmpF H3.S.Ej» ol-g-^- ^ 

^ ^li7> OmpF -g-^" £r«l ^xj-ol aI^ji, 45. ^ 

o]^CL3. £ ^ ifl-g-^ Jf-^tb ^-g-* 4HI*I 7l#^^ a}, ^741^ -g- 

^o. 7>^ ^oflTfl °l^tb ^313 7)#^ ^1 ^AlEfloj:^ 
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1] 

<®*\^ *i*J-fi-#*h OmpF £S£Ei ^ OmpF -R-#*l-» I», £2^ 
#7} p 0mpF6. 

2] 

XI 1^ P 0mpF6S ^#^=1 tfl^^- BL101/p0mpF6( Escherichia 

coli BL101/p0mpF6)(KCTC 1026BP). 

3] 

( i ) A pOmpF6^1 °]*\ ^ ^-f^* ^ 

^el^tq-ol^Coligopeptide) ^ 42.3 ^.afl^ -a-^>l- 51<^1?H, 
3 ^l^lS ^l^^Rr A^ ^^B]# *Ml*Kr 

(ii) ^7] t|2:^- OmpF -fi-^7>7> £^ ^H^il^l H«g*M $ 

(iii) #71 ^#«|« tifl°^H, tiflo^ofl^ OmpF-g-^^^* ^ 

(iv) #71 -g-^tifl^ofl cj-afl^ «-tfljL^l- ^el^H, -=-3 3^r«5} 
^ i^Rr, ^^Bi p0mpF6# ^1-g-tb ^ ^til^AVaj-^. 

35-24 



1020010048881 



[^T 1 * 4] 

^nS.^ ^ Xa(Factor Xa), ^l^i-Ml , n^M^}, 
IgA H#S1, B^^l, ^ti-^el^l S^r 

^^ti P 0mpF6# <>l-§-tb ^^^^ 

5] 

s.^ o.^ ^ 

^^B] p0mpF6« ol-g-*V ^til^AVHj-^. 
6] 

35-25 



l^^El P 0mpF6l- <>]■%-& ^ £-w1^a>^ 
7] 

4^ I^^^Ei^r P 0mpF6PE^l 3J# ^ ^ 
t^^Ei P 0mpF61- ^-al^^V^ 
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[5L 4] 




or? 



[5L 5] 
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IS. 6] 




<110> Korea Advanced Institute Science and Technology 
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<120> A Method for Extracellular Producing Target Proteins Employing 

OmpF in E. coli 
<130> DP10655 
<160> 18 

<170> Kopatentln 1.71 
<210> 1 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220X223> primer 
<400> 1 

cgcgccatgg atattaatac tgaaactgag atcaagc 37 
<210> 2 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 2 

cgggatcctc atcgccattg ctccccaaat ac 32 
<210> 3 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 3 

cggaattctg gattataccg acgcag 26 
<210> 4 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 4 

gcggatcctt agaactggta aacgatac 28 
<210> 5 



35-31 



<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 5 

cgctgcagtt agaaaaactc atcgagcatc 

<210> 6 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 6 

gcctgcaggc cacgttgtgt cctcaaa 

<210> 7 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 7 

ccacagcaac ggtgtcgtct g 

<210> 8 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 8 

gatcggaatt gatttgagtt tec 

<210> 9 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
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30 



27 



21 
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<400> 9 . 

atctttatct ttgtagcact ttcac 
<210> 10 
31 
DNA 

Artificial Sequence 



25 



<211> 
<212> 
<213> 
<220> 
<223> 
<400> 



primer 
10 

gcgaattcat atgatgaagc gcaatattct g 
<210> 11 
34 
DNA 

Artificial Sequence 



31 



<211> 
<212> 
<213> 
<220> 
<223> 
<400> 



primer 
11 

gcgaattcca tggtgaagcg caatattctg gcag 
<210> 12 
37 
DNA 

Artificial Sequence 



34 



<211> 
<212> 
<213> 
<220> 
<223> 
<400> 



primer 
12 

accgccatac cttccctcga tgaactggta aacgata 
<210> 13 
41 
DNA 

Artificial Sequence 



37 



<211> 
<212> 
<213> 
<220> 
<223> 
<400> 



primer 
13 

ggaaggtatg gcggtttcat gaccagcgaa aaaagccaga c 
<210> 14 
<211> 44 
<212> DNA 



41 
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<213> 



Artificial Sequence 



<220> 



<223> 



primer 



<400> 



14 



cgcgttttta aacagggtca ccagcggggt ctggcttttt tcgc 



44 



<210> 15 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 15 

ccctgtttaa aaacgcgatc atcaaaaacg cgtataaaaa ag 42 
<210> 16 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 16 

gcggatccct attattcgcc ttttttatac gcgtttttg 39 
<210> 17 
<211> 31 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Fusion Protein 
<400> 17 

Tyr Gly Gly Phe Met Thr Ser Glu Lys Ser Gin Thr Pro Leu Val Thr 

15 10 15 

Leu Phe Lys Asn Ala He He Lys Asn Ala Tyr Lys Lys Gly Glu 



<210> 18 

<211> 96 

<212> DNA 

<213> Artificial Sequence 
<220> 



20 



25 



30 
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<223> fusion protein cDNA 
<400> 18 

tatggcggtt tcatgaccag cgaaaaaagc cagaccccgc tggtgaccct gtttaaaaac 60 
gcgatcatca aaaacgcgta taaaaaaggc gaataa 96 
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